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(54) DEFORMED POLYIMIDE OPTICAL WAVEGUIDE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a deformed polyimide optical 
waveguide applicable to various optical wiring and branching circuits or to 
optical members containing a directional coupler 

SOLUTION: In a buried type deformed polyimide optical waveguide which 
comprises a lower cladding layer, a core on the lower cladding layer and an 
upper cladding layer coating the lower cladding layer and the core, and of 
which the lower cladding layer, the core and the upper cladding layer are 
manufactured with a polyimide material, the deformed polyimide optical 
waveguide is characterized by the core having a rectangular section with a 
ratio of the core width to the core height >1 and <2 and by the thickness of 
the lower cladding layer in a part where the core is not formed being in the 
>0% and <30% range of the core height and thinner than that in a part where 
the core is formed. 
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;l/;totfD^ g ^y 1 --O':^? >';^;^□:7x-;^- 

4~^U:7;^^u^^yl/^fD;^U*y hS?. 1-- ^>i$f:7 
;l/:to:7x 4 "7;l/:t nai^;l/eP p< V 

b^. \.A-i^{^y^y}\^:^uy:L:^)V)\^U^^)-j 
Vm. 1 -hU:7;l/xfpp< h:^i/-4-:7;l/:tPtfnp< 
U-yhK. 1 -h'J^;I/^a;^ h4^iy-4-^U:7;l/;^ 
D^^;^^f^p< U ^y hf^. \-V')y)]^^u^v^i^- 
4 -^>^y;l/;tnx^;btfp;^ U -y K^. 1 - h U :7 
;l/;i|-n;>< h ^^v— 4 — -771/:^ U ^^x— ;l/lf u ;^ 'J 
^yh^. 1 , 4->?(hU'7;b;tn^ h4^>')lfD^i;'y 
\ -^y^y}V^UJLh^i/-A-y)V:^U\£u 

/V'yh^^ 1 -^>^7;l/:tPXh4^->- 4 - b U7 
;l/;tn;^^;Hf n;^ij ^y 1 7;l/pi- POl h 

:^^i/~4 --^^^V/b^f o:c^;l/epp« U y Vm. 1 - 
'^>i$?'7;b:tPX h4^>- 4 -^>i57 7/l/:tP7x— ;U 
en^U^yh^. 1 --<>'^7;l/;d-pxh4^i/-4- h 
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u^yh^. 1 -^>^:7;i/^u:7xy^>^-4 -^^'^ 
1 -'^>^7;l/:to'7xy4^>'-4 - h 'J'7;l/^n 

+'9-:7;b;^-p-3, 3', 4, 4 ' - tr37x::i;l/*r h 

^^•9-:7;l/3i-n-3, 3'. 4, 4'-lf:7x::i;I/ 

y^—v-iVr-h'y^jvr^ym. ^^^yj\y:tu-3. 3\ 

4, 4' -"OV7xy V-r tfX (3, 

4--:^ti;U^-^iyhVyj\y:tuy3i-;i) tf 
X (3, 4-'>*:;?7>'l^5j?4^s^hU7;l/:^n:7x^;b) x;l/ 
:7Yh\ tfx (3, 4->^*;^;i'4<4^->hU:7;i/:ta'7x 
i^yjV^n^^z/, 1,2-lfX i3.4-iy^jV 

2, 2-lfX (3, 4->^;^;V>-p:^>'bU y^;I/:ta:7xr: 
^4^+^>';l/:tn:/n7^>. l.4-tfx (3,4->^ 

:^;l/^^^^v'^U7;^:to37x— -r h'^"7;l/:tci-<> 
-tf^. 3, 4-v^;^;^4-^:^>^^U37;l/^uTx-;^- 
3^ 4'-i/;^j;l/4-'4^S^h U y^;l/:tn*7xy+>'-v^:7 
;l/:tP><^>. tfX (3, 4-iy^J\yt^^iyhVy?V^ 
uyjiy^iy) iPy;l:^u:A^z/^ l,2-trx(3,4 
-iyij)V:f^^iyhVyjV^uy:ii/^iy) y-V^yjV^ 
ujL^y, 2, 2-lfX (3, 4->^;?7;U4-:4^>'hU:7;l/ 
^ayji/^^i/) ^:^VyjV:tuzfti/^>^ 1,4 -If 

X (.3. 4-iy:^}V:^^^iyhVy?V:ttiy:cy^iy) 
h^t7;l/:tP^>Hf 2 , 3 . 6 , 7 — 7^ h 
>'-7^h^'7;l/^a-f :7^l^>, 2,3,6,7--rhv 
:<7;l/4<4^>^-^+-9-7;I/:tDZy h'^-feV. 2,3.6, 
7 -7^ b-^;b;l/;J^'4^S/-^4^-it'7;l/^p:7x:^>' h 

2, 3, 6, 7-7^h^;^;;l/4<^v'— r h-^>^/l/:tP 
lf:7x-UV. 2, 3, 7, 8— T-h^:tF;l>;i^^i^--rh 
•^TZyl/^i-nv/^^vV:?^^^ 2, 3, 6, 7-T'h"^;^;U 

:^-:4^>'-xh^:7yi/^p7'>'h54^y>. 2,3,6.7 

'-'rV3ti)V^s^i/-^Z/^y)\^:^uTyVu>^ 2, 

3, 7, S-'rV'7i3)\y^^^iy-^Y^y)\y:^uy j,/^ 
-'t^-i'y. 2, 3, 7, 8-7"h^/J;l/^^^4^i/-f'h^^ 

-7"h^:7;l/;tPv^"-^>y[b, e] 1 , 4i^:t4^^t>^^ 

[0 0 3 6] ^/c. iyT^ZyhLXit. m-"7x^b> 
'>'Z^>. 2, 4 -'>"7^y 2,4-''>'7'^/ 

^i/u^. 2, 4 -s;^7^yx3L uv. 4-(ih. ih. 

1 1 H-xYrr+t-7>'l/;i-p»>>7':^y4^v)- 1 , 3->^ 
r^/^>-tf>. 4 -( 1 H, 1 H-/^— :7yl/:tP- 1 - 
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1 , 3->^7'^y^>-tf>. 4-(ih, i 
H-y^— :7;i/^p- 1 -^y^y+v^)- 1 . 3->'z^ 

y--^>-t?>. 4 -( 1 H. 1 , H->'^— :7;l/5i-p- 1 -^j- 

/^^^)- \ .3-iyT^/^zy'^iy. 4-^y^y 
)\^^uy \ ,3~i^T^y^y'^>. 4- 

(2,3,5, 6— r h-7:7;l/^p-7xy4^>')- 1 , 3-S^ 

T^y^iy'^y. 4 -(4 -:7;i/:tp:7xy4^i/)- I , 

3~>^T^y^>'tf>'> 4-{l H, 1 H. 2H. 2H-/^ 
— >?;b:tP-- 1 -^^"^y^iy)- 1 , S-v^r^y^^ 
10 -lf>. 4-( 1 H, 1 H, 2 H, 2H-/^— :7;l/:tP- 1 - 
F'r;^y4^S^)- 1 , 3->^7^y^>-tf>'. p-:7xx 
\y>i/T^y. 2, 5-i/Z^y h;Ux>, 2,3,5, 6 

— r h^y^;i/-p-:7xxix>^:;T^>. 2,5-v^ 
z^y-^>yhU7;b:t^-i' h\ e:x(bu:7;i/:tpy 

^;l/):7xxu.vs;7^>'. v'T^y-r h^(hU:7;l/;i- 
^y-^fV. 2, 5-i^7^y (>'^~:7;l/:tP^4^>';l/)^ 

:y-^f>. 2, 5->^T^y (^^— :7;U::tpy"^;W-^>'tf 

^^v^i/V. 2, 2' -i^y^;l/^>v^>^>s 3.3' 
2() — >*y^;l/^>-^S^>. 3, 3' 

2. 2'-S/y h+Sz-^Vi/i/:/. 3,3',5,5'- 

7^h^y^;b^>>^v^>. 3, 3; -v^Z-fe^yl/^^^v^v^ 
2, 2'-lfX(hU >';i/:tp;^^;W-4. 4'->^T 
^ytr'7xx;K 3, 3'-VfX(hU:7;l/^P;^^;^)- 
4, 4'-v^7^y tf:7xX;K 4, 4'-:t4^S^>^7xiJ 
V. 4, 4' -i^T^y v^:7xx;l/><^V, 4.4'-i^*7 

^y->':7xx;i/x;i/5^>, 2, 2-ifx(p-T^y7x 

. 3.3' -iyy^)\^- 4, 4' -^JT^y 

v^:7xx;i/x— r;u. 3. 3' ->>'y^;l/- 4 , 4'->^*Z 
io ^y>?77xx;i/^^>. 1 , 2-ex(Txuy)xt$? 

2, 2-tfX(p-7'^y:7xx;l/)-N^+f:7;l/7|-P 

yp/^v, 1 , 3-i£x(Txi;y)-^4^'9-:7;i/^pyp 
1. 4-i£x(rxuy)^^^'7;i/::tp:^^v. 

1 , 5-lfX(7'xijy)-r':;0y';l/;tP^>^>. 1.7- 
trx(TxUy)x h^f-^;^-7;l/:tP^7'^>. 2.2'- 
lfX(h U >';b:tPy^;W- 4, 4' -S^T^y^^^xX 
;l/X— 3. 3' -If X( h U •7;I/:tP^^;l/)- 4 , 
4' -i^7'^yS/*'7xx;l/X— T-;b. 3. 3'. 5, 5'--^ 

v^^MV')y)\y^uy^)\^)- 4. 4' -i/T^yiyy 

40 xx;Ux— r;K 3 , 3' -tf X( h U ^;l/:tPy^;^)- 
4 , 4' ->^T^y^>V^7xy >s 4.4"-f^T^y- 
-p— r;l/'7xx;k 1 . 4 -If X(p-Z^y ^xx 
;b)^>-lf>. p-lfX(4-T^y-2-hU:7;U?}-p 

p<^;i/:7xy^v')^>-tf>. vfx(T^y:7xy^>') 
ifx(b ';:7;i/^py^;b)-<>-tf>. ifx(r^y7x 
y^i^)-r hv^x(h uy^i/^pyf-^W-^^-if^. 4. 

4"'-v^7'^y-p-^:t-^-:7xX;K 4,4'- 
tfXCp-T^y >^xy4^»lf ^^xx;!/, 2,2-tlX 
{4-(p-7'^y*7xy4^'»7xX;l/} :/P/^>. 
5(? 4. 4'-lfX(3-r^y77xy4^'>>'xX;l/)>?:7xX 
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2,2-t:X {4 -(4 -Z^y :7x/4^ 
-N:^+^^;l/:tn7'D/^>', 2,2-trx {4 -(4 

X— ;W ^^•^yjV:^u'fa/^>, 4,4'-trx(4- 

4, 4'-lfX(4-Z^y-3-hU:7;I/;f py^ 
;l/:7xy:^=-5/)lf:7x:=:;k 4, 4'-lfX(4-Z^y- 
2 - h U y n y 5';V7 X y ^v-) x ^ ;l/X;b4-> 

4. 4'-t:X(3-Z^y-5-hU:7;l/;^-uy^ 

;i/37xy4^>^)>^:7x— >^l/X;l/2^>. 2,2-vfx {4- 
(4-7^y~3~h u >^;i/:^uy5^;i/:7xy^>'):7x 

^4^'9-:7;l/:tPyP/^>> tfX {(hU:7;l/;tP 

y^^WT'^yyxy^v'} k::7x:^;K trx [ {(hu 
•7;i/:tpy^;i/)T^y7xy+>'} y^i^M -\^^ 
y)\y^u^x\}\-^^ VT^jyyv^^yi/^ 1,5- 
i^z^y-t^t^bv. z,^-VT^j^y^\yy^ tf 
X [ {2-(7'^y:7xy^>'):7x-;W -^^'^yA^^ 

p^yyne;!/] -0-tf>, lfX(2. 3, 5, 
y;b::tD-4 -7'^y37x-;Wx— r;K lfX(2,3. 

5, e-'T h'^:7;L/;i-p - 4-7^y:7x^;u)x;u:7^ 
h\ 1 , 3-tfx(3-7'^y7'ptf;i/)xh^y^;v>^ 
^yu^'&y^ 1 , 4 -tixCs-T^yypif/l'v^y^;!/ 
U ^>-tf tr X ( 4 - 7 ^ y 37 X S>x^;l/ 

X h-^ y^>'b:tP~ 1 , 3-37x-lx>'>^7'^>> 
h^yjiy:^a- i , 4-yji:r,U>iyT^>. ^^-^y 

-2.6--:yT^y-^y^u>. 3- h u:7;i/^py^ 

;l/-hU:7;l/;tP- 1 , 2-:7x^lx>S/T^>. 4- 
h U:7;l/:tPy^;l/- h U y'^l/^i-P- 1 , 2-:7x~U 

>i^y^>. 2-hvyji^;tv3^^^u-hvy?v:tu- 
1 , 3-:7x-U>v^7^>'. 4- h v^;i/:tpy^;b 

-hU3?;l/:tP- 1 , 3-:7x-U>i/7^>. 5-h 
U:7>^l/5i-ny^;l/- HiJ7;b:tP- 1 , 3-:7x-U> 
2- h U '7;l/^py^>'l/- K U 7;l/^p- 
l , 4 ~7x— b>>?T^>> 3. 4 -l^'X(h U ■7;l/:t 
py^;b)-5/:7;b;tn- 1 , 2 -:7x^U>v^7'^ 
3, S-lf X(h Uy;l/:tPy^;l/)->^:7;l/;4-p- 1 . 2 

-•yx-uvv^z^^. 2, 4 -tix(h ';*7;b;^py^ 

^W-v^y'yl/^P- 1 , 3-:7x^U>>^7^>. 4,5 

-trx(h u:7;b^py^;i/)-v^:7;i/^n- 1 , 3-77 
x-u>>>T^>. 4, 6-fcrx(h y :7;i/;tpy^;i/) 
~v:7;u:^-p- 1 , 3-:7x^u>v^r^>. 2,3-if 
x(h 'j:7;i/^py^;u)->;:7;i/7fp- 1 , 4 -yx- 
u>i;^r^>. 2. 5-e:x(hU7;i/^py^;i/)-v^ 
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•7;U^P- I. 4 -37x^U>>^Z^>. 3,4.5-hyx 

( h U :7;i/:4- p y ^;]/) - -y^i/^f p -1, 2- -7 X - ixvs;? 
r^y. 3,4,6- h ux(h 'J y^/i/^ny^^w-yyu^- 

P-1.2-yx-U>>^'7^>. 2,4,5-hyx(hU:7 

D y - :7;U;?r p -1, 3- :7 X n U> ^ 
2,4,6- h Vy.{hVy^V:trJ^^;\y)-yjV:^a-l,3- 
:7xr:b>>>'T^>. 4,5,6- h U X ( h U :7;l/:t P y^ 
;l/)-7;b:tP-1,3-7x — l/Vv^r 7^h"^4^X 
(h»J:7;l/:tPy^7l/)- 1 , 2-:7x — 
10 T- h^+X(bU:7;l/:tPy^;l/)- 1 , 3-:7xnl/> 
h^+X(hU:7;l/;*-py^7l/)-- 1 , 4- 
yjL=.\y>i^T^>. 3-^>^yjV:^ajL^)\/-hV 

'7;i/:tP- 1 , 2-:7x — i/>>^7^y. 4-^>^:7 
j\y:^ajL^j]/'-hVyjV:ta- 1, 2-:7xnl^>>?T 
2— ^>^:7 ;l/;?f-px^;l/-h 'J:7 ;I/:tP- 1, 
3->^x^U>S^r^>'^ 4-^>':$?:7;l/:^PX^;l/- 
h U:7;l/:tP- 1 , 3-:7x^b>>^r^>'. s-^v 
^:7/l/;i-P3i^;L/- h V yjV:ta- 1 , 3-:7x~U>' 
>^T^>. 2-^>^:7;l/;!!-px^;l/- h U:7;l/^P- 
20 1, 4-yxr:b>v^T^>. 3-hU:7;l/:^-py 

v'-huyyi/;*-p- 1 , 2-yx— ix>>?r^>. 4- 

hU:7;l/:tPy h^->-M;:7;l/:tP- l, 2-:7xr: 
iy>i/T^y. Z-h'Jy;\y:tU;<h^iy-hVyj\y:t 

p- 1 , 3-:7xxi/>iy7^>. 4-hy :7;i/;tpy 

h^S/-hU V;b:^P- 1 , 3 -"7 xX UVS/Z ^ 
5-hU7;l/:tPy h^>'-hU:7;l/;d-p- l^S-y 
x-UVv^Z^^. 2-hU7;l'^py h^^S^-hU^ 
;b;tP— 1 , 4— :7x — Ix^S/'T^^^ 3,3'— v^T^ 

y-:t^^7;i/:^-Dif:7x-;i'. 3, 4' ->^T^y-^ 

^^7;b^Ptr7xx;K 4, 4'->^T^y-:t^^'7 
;l/;tPti7x— 2, 2' -if X( h "J 7;l/;tpy 
-4, 4'-i^7^y-^^-9*7;l/:tPlf'7xr:;K 3,3' 
-lfX{hU'7;l/;^-py^;U)-4, 4'-:>^T^y^4^-9- 
:7;l/:tPlf 7xn>Fk IfX (3-7'^y-xh^7;l/:t 
PVxx;!/) X— 3, 4' ->^T^y-:t^^"y;b 
^Plf7xx;l/x— 7^;K tTX ( 4 -7 ^ y-x h -^7 
;U;tn7xx;l/) X— r7k 3 , 3 ' ->^r ^ y ^ 
^;l/;tP^>'y'7xy 3, 4' ->^7^y-^^^7 
;l/:4-p^>y^7xy V. 4, 4'-5^T^y-?i-^^7;l/ 

^0 :tp^>y"7xy>. ifx (3-7^y-T-h'^v;i/^ 

P7xx;l/) X;l/4->>. 3, 4' -v^r ^y-7}-<>^7;l/ 
^•Plf^xx^l/Xyl/Th^. IfX (4-7'^y-T-h^7 
;l/:tP7xx;W x;L/5f;>. tfx (3-ray-xh-7 
y;b:tP7xX>il/) X;l/:7^ h\ 3, 4'->''Z^y-;t 
^;5?7;l/^Plf ^xxyl/Xyl/^-r h\ t:X (4-7^y 
— r h^7;b:tP'7xX7l/) X;1/7y h\ IfX (4-T 
^yx h-^^yb^P^xX;!/) fy7;l/:^P y ^ 1, 
2-k:X (4-7^y7^h^7;l/:?i-P7xX;l/) x h -7 
7;l/5)-PX^>, 2, 2-(fX (4-7'^yx K^7;U:t 
50 P7xx;l/) ^^•9-7;I/5^pyp>^^>, 4,4"->^7'^ 
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-fcrx(4-7'^y-7^ h v>^;i'^D'7xy4^»-7^ h 

;l/:ta:7xy4^S^)-^^+f7;l'7hnyny<>, 1,4- 
ex (4-7 -7^ h :7;l/>i- a -7 X y ^^iy) -7^ h ^ 
^yl/jJ-n-^^-tf^. 2, 6->^T^y-^=^^-<t:7;l/;4-a 
2. 6->^T^y-:t^^:7;^:i-^7'>'h 
v-tr>'. 2, 7 ->^T^y-:t^^:7;l/:tn:7x^>h 
2, 6->^7'^y-^4^-9-:7;l/;i-nif:7x-U 
2. 7->^T^y-^4^-9"7;l/:tny^>y:7^ 
2, 6->^T^y-^4^'^'7;b^nZ>'h^4^y 
2, 6->^T^y-:t^^"7;b:to7>'bO>'. 2, 

7->^T^y-^^-9-:7;u;tD:7xy^*9-^-r>'. 2, 

[0 0 3 7] ±3eo-r h^;?J;^4-^>^t/c^i^cDng«^* 

(1) lfn;?<U>y h^z:M7lcfe (PMDA) *5j;t>'2, 
2-t:X (3, 4->'*;^;l/>t:^>^y>^x:r.;l/) ^^^^ 

)\^if^:uyuf^-yzLwvm (6 FDA) (Dzmw^m.^m. 

7lca^xh"^:^3;l/#>^Sg^»l*i:LTffli/\ 2. 2* - 
ifX (hU7;b:to;^5^;l/) -4. 4' -VT^/V^ 
x-;b (TFDB) ^ > h LTfflV^/c#:7 ^.1^ 

U ^ K^fi-g-i*. (2) PMD A^/c(i6 F D AOt^ 

'rn;bMo;^7"h5;^;l/4-C>'^^»{*^LTffli\ TF 

K. (3) 6¥DA^'rh^tf;\y:r->mtl.Tm\^\ T 
FDB:Jo<fca'4, 4' i^T > (ODA) (D 

(4) 6¥DAtODAtti'^^^^n^miim 

[0 0 3 81 -^^ic^ :^mmicm\^^^^^v ^^vit. n 
[0 0 3 9] :^mn(Dm^'^^m<Dmm^^v^^ 



(n) *5^fini2 001-242 3 3 4 

[0 0 4 0] V U 3 1 cO±tcTgP^ ^ y Ym 

^F^ffiJS) ^Xtf>'3-M|(D^j4te:j;t)^fl5U. c 
n;^ip?ai?lCcfcD«lfl:LT. TSP'^^^y Fe^Jf^^-r 

.i<u-r^F^owf»tt<itsiSis. ;?f^x»«. srcti-t 

[0 0 4 1] :k\^. mi (a) ic^-r«fc-5lc. Tgp^-^ 
y Ymm^^')^^ F«5f^cfc^)^>^#^iSSr^^Wt-^>i^ 
U-f ^ F*^*4;^fflt^Targ3^ffM^^o nr»3<0 

>'^^->^t#^/c:A60-TX^M4^?^^^;5o s^X^Jl 

20 O2. XlfV^tVi^^^X (SOG) . S i^Wl^i^X 

[0 0 4 2] VX^M4^Jg^L/'dmc. Uv^Xh^ 

m\ 01 (b) ti:^-r.^*5JS:/^^-->y^n/cl^>^" 
XhS5^t#^o Z.<Dm\C. /^:^-^>^*^n/c:U>^X 
h /loil^^ n re 3 £Ojp^ J: 0 < -r ^ c ^ «fc o 

[0 0 4 3] :^>JtC. 0 1 (c) tC^-TJ^atC. UiyxF 
g 5 J; O^a^nri.^^V^'^X^® 4 ^Srx^y ^V^'L 

T% lx5^XFS5^iaci-§^£SMfi:^l/>o 
[0 0 4 4] ^LT. El 1 (d) tC^'rj:-9tC. JiIBO 
i; 9 tcv'^^-x^y^^f^o TffM^ti/c b>-'X hi! 5 :fc 
J;O^TXi^®4^X'y^><5^^X^^LTffll\ ^x»y 

^ > V X ^ I c o r {s 11 ^ n T u ^ ^ 1/ ^ =1 r 1? 3 F ^ 
^X^y^>^""tCcfcOI^£LT. 7^^--x>y^n/c3r 

F/i?i O-J^P^ ^ X 'y ^ > £ L T 0 > ;5 o 
[0 0 4 5] :^tc. la 1 (e) tc^"rj;atc, So/c"^ 
X^^4^. F-^-rX'yf^V^^:5l>(iiiJSif«^ffll^§ 

c^tc^f^l^S-r^o ^LT. 01 (f) icfr^'tXo 

iO mm^^'it^:f^V^B. F«*4^MJl^T±S-p;7 5.y Flilie 
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ctr\ mi (g) tc^fcfc-p^^o azti^b'^raZiS^J; 
[0 0 4 7] i:A±lCj&-<rcimy5ii^-^^m'1r:^ct 

^^U-r^ K^ffll/>/cii'&OvX^ia4(7)ilis:^if) 
[0 0 4 8] ^rc. n7@Ox^y^>^'?^^;&n7tDig 
ZMeDjP^td— Ic-rtitfcfct/^U. ariltOx^y^V^- 

[0 0 4 9] Xtfva-hiStCcfcOr^TMS^ 
X > 3- h (Dm^m^j: Elc^K> Mm-r ^ztt^T^ 

^Ctic^K>. mz (a) ~ (h) tCi^Tcfcd^. 

[0 0 5 0] mz (a) - (c) ti. zirifMw*^nT7i^5 

t#^C^/)'?T^^/co 1112 (d) - (f) ti. :37itl;^'^n 
TfH^r^Z^g^tDht^. 0. 7l:l± i^mt-t^c tic 

w^&4. 9/iiiK 6. 3^nK 7. 7 /i iiu 8. 4 ^ iii 
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:}ocfct/l 4. 0 iimlcmM't^t:^ -^n^tllJ 
ZiS^iDltA^O. 7. 0. 9C0lSfS:3r»Tffi. 1. K 
1. 2*5cfctf2. 0CD<i«nT»TS^^-r^7t»MSS^ 

[00 5 1] rtZiS^i:X'y^>>7rS^OSj^;b-eM^ 
02 (a) . (d) :feJ:tf (f) (i. rir^S^J;t) 

o%j;0:^^< 1 3 0%J;^Ti:-r^cfc}bWtH/^o t 
OlS^^ti. nT^g^^O0%<fc :6^o 3 0%LXT(O 

ttsa><?<D?gtt5ams f ^^•^x«y^>/^±ffioaffi]^ 

^-r^C^^b^T^. ^tl^x^y^>'>:fj^iSOJ!j:^{£: j;^ 
[00 5 2] — 02 (c) . (e) *5<fcr/ (h) 

30 ±^<'t^m'^l^Ci^^ X^y^>^'J^^;&. 3ri^^07 

o%t:^±i 0 0%*«i:*r^ci:A'«»^L<. ^t^tc^ig^ 

9 0%tX±l 0 0%*iS^t-^c^?b'«c}:Off^Lu^o -r 

< 3 0%J;^T> cfcOiift L<(ir:rig^<7)0% 
J:D;^^< 1 0%iXTT*fc^o ccD<J;'5t£:n7'iS^^x 

[0 0 5 3] rir'H«nTiS^(OJtfeSlMiX»y^>y 

m&tmm t^^ (r^t^ d -cti < . t e ^- f s fi t 

F^t7)ffl^C)M (fiKfic^¥ia*) (D^Aa^tZ-c^To 

[0 0 5 4] 

50 iim-^it^^^um^^mi^'^ic^ . &^\^Ht^mm 
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o^tcpi^^n^ toTHiJ&i^c h^mm-^^^x-^ 
[0 0 5 5] {'^m\^rcfmrm<o:3TB^(ommit. ^ 

\Pi(Dm't&yt (TE^-y^m ^^ui&mi. 3^ mow 
[0 0 5 6] mmmi) A^y^z^^zj^mmi^m. 

T> 2. 2-lfX (3, 4->^:^;l/4<^>^:7x-;l/) ^ 
^-9-:7;l/:ta^iii/^>i:^7l<?^ (6 F D A) 2. 2' 
-ex (hU7;l/:tnp<^;W -4. 4' -i^T^yi^ 
:7x^;l/ (TFDB) iiA^^^fiSc^nS^SU-r^ K (6 
FDA/TFDB) 09u|gt*Tfe^>i^ U Z ^ K^CD 1 5 
Mffl%S^P<^;l/7'-tr hr^ K (DMAc) m^^. Xlf 

mm^(D-C'r-h:t-r>^xtumi.x-f^h*iti.. 

U^^F (6FDA/TFDB) jb^^^STSP^-^ F 

[0 0 5 7] coTgP^v^y FS±tc> 1 5^)1 

%<D\^U^V^y h^ZLMyk^ (PMDA) ^3 5^;L/% 
(7)6 F DA ^ 5 0t;l/%OT F D B P)'a-^^n^>1^ 
U-r^ FWa^i* (3 0^:;U%C0PMD A/T F D B 
7 0^;1/%CD6 F D A/T F D B ^*^^^S>i^U-< ^ F 

Jfcfi^i*) ^of5igt*:Tfe^4?y F^o 1 5S«%d 

[0 0 5 8] :^tC. C(0n7ii±lC. JlffO. 3/im(0 

F)^Nirjf^?S^int^TiFi{iL. 1 3 5*'Ctc^5l^T7j^Xh-< 
— ^^tTo/Co C(0^^icLX. *S*ilO. 3/im^^ 

[0 0 5 9] ^jJ^lii. »^x^v hJi^y^^^lcJ: OlgfcULT 
i/^-S7';l/^n»>A;&(^£L. US/'X F>'^^ — V^Z^b^ 

•r^7';u^-'>A^:&'Tx^hLT. ^Tm±mt^^ 

9. 0 ^ mc0?5i^^TO37S^cfct/"Fg[5^^^y FBO 
^J^'J-f^F^. ^^y-^X-T^&ffll/^/cF^^Ji^y^V^' 



(13) !Kf|]H2 001-242334 

[0 0 6 0] ^LT. TgP^^^v F/l^|lJ-c04^U-r^ 
F (6 FDA/TFDB) OHulg*Tfe^.1^U 7^ FSg 

oi 5Sa%DMA cr^rS^. xtf>^zi-^?itcj:OM 

10 [00 6 1] COJC-QtCLT. 02 (a) K^^t^o 

^>^7^^?b^n7iib^O 1 2 7%T'fe^ffl*:)aA^SSff$ 
4?U^^ F^«iKSS*W^nfco 3T3*^Jg^^nTl/^ 
^V-gP5i^OTS|5^^'y FBOp^fi. n73*^JgfiK^n 
Tl/>;g>gP^^£OTgP^^^y FScfcD^>. n7ig^(02 7% 
(1. 9^m) gV>o CO^*}S«SOTE-t— FTO® 

iSTtti. s/>y;i/^-FT$>-3rc:o ^r^. c(oimm.m 

d B/cmt^TTfet). iiiS«c#«^f±0. 5dB/c 
20 mJ.X'FTfeofCo 

[0 0 6 2] (^Sgfi?lj2) 3r/B:^ffMf ^0*^^LT 
5 0^;l/%O6 F D A^ 1 2. 5^;b%0 4. 4' 
4^S/5/'7— (ODA) h37, 5^;l/%OTFDB 
^T^J^a-^^^n^^J^UT^ F^ODMA crgfS^mv^ 
T. 2 5^yl/%C06 FDA/0DAi:7 5t;l/%CD6 F 
DA/T FDB^O.-KU^^ Fft«^f*;!)>a^:5nT» 
^^gfiScL. n7i^^ {::iTm(OW^) ^8. 0/im^ 
^ifM^ 1 1. 5/im^L. 01 ^y^^^*^^^ 9. 1 

30 m^^mjUi^rco 

[0 0 6 3] C(D^v\cLX^ mz (a) {C^'tJ:^ 
aTitiaw^^^Ziffi^ hOtt:6M . 4 4Tfet). x^y 

-\^x(Dmmm±. >'>y;i'^-FTfeo/co ^/c. c 

O^WiSESOT E ^- F*5 J:t/T M^- FTOli^ti. 
1 . 0 d B / c m\:ATX& K> . iijKflcl^a^Ci: 0 . 

5 d B/cmt:^TT'feo/co 

[0 0 6 4] mmm2) ::}Tm^m^'t^unhLx 

40 5 0^;l/%O6 F D A ^ 1 0 ^;l/%coo D A i: 4 o^;b 

%OT F DB^^^^^'&fig^n^^^'jr^ Vm.(DDUh c 
r§?^^ffll/>T. 2 o^r^uyocoe F D A/OD A 8 0^ 
7l/%06 FDA/T F D B^04^U-r^ F«ffl^{*:*>^ 

^^nrs^ff^^L. ^ym-^ (rizBo/?^) ^8. 

0/xmi:L> Sgifi^S. 8 /imi: :i:^y^>^ll(i^^ 
8. 0 iLmt\^rzi:A9^lU *fiSi?iJ 1 OTi f£^SS D L 

[0 0 6 5] C(0^oKLX^ mz (b) cfca 
3 7*iw?*n7i^^ hOttAM . lOTfeO, Ji-y 
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0 d B/^cmi:^T'e^O. HififiS^a^tiO. 5 d B/ 
c mWT'Cfeo/Co 

[0 0 6 6] (^iff6fl?ij4) ^iTS^ffM-r^W^^t LT 
5 0^;I/%^?D6 F D 2 0^:;U%tOOD Ai: 3 0^;l/ 
%<D T F D B ^ A> ?>B^fi)c^nS U 7 ^ Kj^O D M A c 
r^Jg^ffll^T. 4 0t;U%O6 F D A/^OD A ^ 6 0^ 
Jl%(D6 F D AXT F D B ii^O^J^U-T^ F±fc|i^f*^^^ 

0/imi:L. mWi^ \ 2. 0/imi:L. x*v^>>/gii^ 

^6. 3 timtLrcimi^^. mmm\coyjm^mK>mi. 

[006 7] C£0J;5tCLT. 132 (c) tC^-Tcfca 

^>^?gi^*'«=i7iS^^o9o%'efe'S mab^^mmi^ 4^ 

9\'(DUTm3<om'^f^±. 3Tift^O10% (0. 7 /i 

-H*3<i:t/TM^-KTiOa^«. ttJci . OdB/c 
m J^TT^fe t) . {iiSflc#ffl5tti 0 . 5 d B / c m WTT 

[0 0 6 8] mmms) T^^'yyvmi3^zf±^^ 

2 0^jV%(DOD ^ t 3 0^;1/%OT F D B ^Jb^S^fiK 
^n^sJ^UT^ KKODMA crg?S^ffll.^T. 4 O-t;!/ 
%C0 6 FD A/0DAi:6 0^/l/%(O6 FDA/TFD 

8. 0/im^L. SHIS^S, 8 /imi:L> x>y^>^gg 

[0069] C(0^o\cLX. m2 (c) tC:^-rcfcd 

^v^'ri^^/j^ziTS^iDg o%-efe^SA6iA^§ysff$^i^ 

F7fe*iS£SA^t#6nfco CCOTte^&SSiOT E-t— 
FTOigJiS^^ti:. S/V^^l/t-FTfeo/co ^/c. CO 
:)t2SKKOT E^- F^'cfct/TM^-FTOa^ti. ±fc 
^Cl . 0 d B X c m\:XTX& 0 > fS&fic#-»15fet± 0 . 5 
d B/cmWTTfe-3/co 

[0 0 7 0] (^ffifi^Je) TtfP^^^v F/Sfccfct5±gP^ 
F^^ffJ^t-^WI^^ LT 5 0t;b%O6 F D A ^ 
5't;U%iOOD A i: 4 5^;U%cDT F D B 
nS4?UZ^ FgEtODMA crSrS^ffll^T. 1 O^yl/% 
CD6 F D A/O D A <h 9 0^;l/%£0 6 FDA/TFDB 
<h:CD.-t^'J-i'^ Fitfi-g-l^A^^jSc^Jigp^^^ y F*3^D'T 

8. 3/im^b. HSlffi^S. 3/xin^L. X^y^V^}^ 
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[0 0 7 1 ] clOcfc^tcLT. ^2 (d) \C7r<t^o 
r^^ ziT^\N)i^TM^h(Dl\:t'^\ . OOT-fct). x-y 
5^>^JSi?*^=i7']^^0 1 1 0%Tfe^Jli63A^§Jgfg 

^Ku-r^ F7t«s§w#^n/co i:o7tWffi£SoT E^ 

0^3SSE!ES0T E^- F43<i:tf TM^- FT'OiH^(±. 
tttc K 0 d B / c m WTTfe . Mifi^fiSc#ffl5^« 0 . 
10 5 d B/c mtXTTfeo/co 

[0 0 7 2] (1156150 7) zirm^m^t^uuhx^x 

5 0^;l/%O6 F D A 1 O't;l/%<OOD A 4 Ot;l/ 
%OT F DB^:6^^'a'^^n^>1<UT^ F^tODMA c 
?§?£^^U>T. 2 0^;l/%O6 FDA/ODA^8 0^ 
;l/%06 F D A/T F D B FJ^S^^t:*^^ 

2/xm^L. J®i|g^8. 2/im^L. X^y^>^*}^^;& 

20 ^[0 0 7 3] clOcfc-^tCLT. 02 (e) {Zfr.-t^o 
r^^ nZifiwWnriS^ hCQi±*M . 0 0Tfc!9. X^y 
^>^gg^A^n7'iS^0 7 9%Tfe^S463^*^SSff^3j? 

F7^*®gS;6'«f#^n/co CO>t3»ffiS^OTE^-~ 
YX(Dmm.mt. v'^^^^U^-FTfeo/to ^/c. CO 
3t«iS£SOTE-t— F^feJct/TM-t-FTOa^fi. it 
tel. OdB/cmtXTTfe!9. {iJfi«c#ffl^{iO. 5 
d B/ cxnUyx^-^tco 

[0 0 7 4] (^SSgfijB) TgP<>^^y FS*5j:t;±g|5^ 
-^^y Fil^JB^-r^W3Bi:UT5 0^;1/%C0 6 F D A^ 
1 5^;1/%OOD A h 3 5^;U%OT F D B hiy'^^^ 
^n^^J^UZ^ F^ODMA c^?£^ffiV^T. 3 0^;b 
%C0 6 FDA/ODA^7 0^)V%(O% FDA/TFD 
B^Ov-KU-f ^ Ftta^(*^>e^^±gP<>^^y F:foJ:t/ 
TgP^-^-y F^^Jg^L. =FZil^ff^^'r^«*4<h LT 
1 0 0^;b%£O6 F D A^ 5 0 ^;L'%0 O D A i:: 5 0^ 
;U%OT F D B i:*^c,'&^:?nS;J?U FKODM A 
cr^JS^mi/^T. 5 0^;1/%CD6 F D A/OD A ^ 5 0 
^;l/%0 6 F D A/T F D B i:0>1<U ^ F^a-^i*;?)^ 
^^^nrM^^ffML. rJ^m*^ (r3T^(7)/P?) 
^0 8. O^m^L. m^^l. 3Atm^L. X'y^><>^?g^ 

LT. nmm&^Bisii.rzo 

[0 0 7 5] COi:a(cLT. 1^2 (f) tC^fcfc^ 
nT'fpiwJ^nZig^ h<Dtt:^'«0, 9 1TfeD. x^y 
^y<fm^t'^ZiyM'^(D 1 0 6%Tfc^Si6jA^MSfl5 

4? u ^ vfmm.^m% ^ nrco c o^«issso t e ^ 

O^^rSSSOT E^- F4oJ:a'TMt- FTOffl^fi. 
tttci. 0 d B/cmWTTfeO. dififiS^^ti^tiO. 
50 5 d B/ciiiWTT&o/co :*:;i?^jSS0iJtCctoT. ziTftVi 
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[0 0 7 6] (immm9) tsp^-^-v F;i^5j:t/±a5^ 

^^v F^^ff^fiJc-r^S^^^LTS 0^;l/%O6 F D 
5^;l/%tOOD A 4 5"t;l/%OT F D B ^/)^^-&J5)c^ 
nS^PUT^ KSE^ODMA cJgfig^ffll^T. 1 0^;l/% 
(0 6 F D A/OD A^ 9 0^;l/%iO6 FDA/TFDB 

7. 5 /im^ SSfpS^e. 1 /im^ x^y^y^}^ 70 

[0 0 7 7] CCDcfc-ptcLT. 02 (g) tC^fcfc-J 
nTiHw^^rJZig^h^Dtt/j'^O. 8 X^y 

>r ^ \^^mrmm% ^ ntco c o^t^igsso t e k 

1. 0 d B/cmt:(TT'feD> lliSfi!c#«^tiO. 5d 

[0 0 7 8] mmm i o) :nTm^m^'r^unt l 

T5 0t;b%c0 6 F D A ^ 1 2. 5t;b%(D0 D A 3 
7. 5^;1/%(0T FDB^*^6^^^n^4^UT^ 
CDDMA c}gS£^5rffil/^T. 2 5 6 F D A/0 D 

Ai:7 5^;l/%c0 6 F D A/T F D B ^O^t^U-r^ F^t 
a-&i*;b>^:^^±gp^'^^y Ffc'ctr/TgP^^^y F^^ffJ 

ifg^e. 0/irni:L. X'y^>^}!!i^;&7. S^m^L 30 

[0 0 7 9] c:£0<t'5tCUT. EI2 (h) tc^f^t^ 

^>yfS^^:b'«=iTig^0 9 0 %'t?fe;5ili63A^§yS?B^J< 
U^f^ F5t®ffi^SSA^?#6nfco C(0^mm^(OTE^- 
FTC>tS«j7tti. >^>^';l/^-FT$)o/'Co S/c. C(D 
7t*S^K<7DTE^-FfeJ;D*TM^-F"CcOffl^Ci. ±t 

tci . 0 d B / c rra:^TTfe 0 . ^Mmmm± o . s 
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[0 0 8 0] \ 1—2 0) :3 7ig}iOX'y^>^' 

^ tc ® n/c U > 3^ !x F ^ X ^ g h L T 

^O^T. ^'SSfi?»Jl-l 0tO:^ffi^3^t)aSLT. '^fiS^J 1 
1 — 2 0(D7t2i2gSS^ft®!Lfc:o IIMt^lJl l~2 0t?:>7t 

^^tc. mmmi 1-2 oo^»a^K<7)TE^-K 

/Co 

[0 0 8 1] (lt*5!^J 1 ) nTiS^ (azso;?^) 
8. 2 /i L> Sifi^B. 2 /imi: X>y^><^*}^ 

LT. nZifgwS^nTiS^hOlt^bM . OOTfeO. x 
^ > ^""rSi ^ ^'^ n T]g ^ ^ m-T&^misb72^^mmiB^- 
U^^ F7t»iSSS^Jg^U/co 

[0 0 8 2] LA^L. ccoytmi&mii. yt<DxitiM^^%m 

[0 0 8 3] 

T. TEt-F*5ci:t;TM-^-Fti:*5tt^}F4^7bMg<^ 
^ D T ^ < . / ^ ^ - >inX3lt fpj±^ J; Sfe 

[0 0 8 4] *fg0^^os?^4^';-f ^ F^ifiSFSti. 
2 ] ^mfimm^^ u -< ^ F^t^sss^osassown 
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